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QUANTITATIVE SUGAR ESTIMA rIONS IN 
PLEURAL FLUID-AN AID TO DIAGNOSIS* 
. 
A PRELIMINARY REPORT 
JOHN E. PETERSON, M.D. 
It frequently takes several weeks to estab-
lish fully the etiology of serous pleural effu-
sion, and during this period decisions regard-
ing prognosis and management are often dif-
ficult. Even though the concept that sero-
fibrinous pleurisy with effusion is usually 
tuberculous may be correct, there are many 
cases due to other causes. Metastatic car-
cinoma, lymphoblastoma, and bacterial pneu-
monia often cause pleuritic pain and effusion. 
Hydrothorax from adherent pericardium and 
from cardiac failure may also have its true 
cause undiagnosed for several months. One 
recent etiologic study (Tinney and Olsen) 
of 193 cases of serous effusion determined that 
51 per cent were of neoplastic origin, 20 
per cent were infectional, and in 18 per cent 
the fluid was due to congestive heart failure. 
Nearly all physicians have seen cases where 
after four to six months of treatment as " tuber-
culosis" the true cause of an effusion is found 
to be tumor, or adherent pericardium, or some 
ot4er lesion. It may be argued that the patient 
is not harmed by this period of rest, but there 
is certainly much time and convenience lost, 
and in some cases the psychological trauma 
from the inaccurate prognosis may be con-
siderable. 
In the search for the cause of a serous pleural 
effusion, there are several procedures that 
may be· useful in narrowing the etiologic field. 
The gross appearance of the fluid, the specific 
gravity, protein content, and cellular detail 
may all be useful in this connection. In many 
cases, however, all these measures furnish un-
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satisfactory clues, and any simple procedure 
that might additionally aid in directing our 
attention toward the correct etiology would 
seem worth while. 
Because of these views we were much in-
terested in the work of Nassau and of Garre 
and his associates on the prognostic signifi-
cance of the glucose content of pleural effu-
sions. Their work dealt principally with tuber-
culous effusions. We are now reporting our 
own preliminary studies in which the sugar 
content of effusions due to various causes is 
compared. 
PLAN OF STUDY 
Pleural fluid was collected aseptically in one-liter 
bottles in which sodium citrate had been placed as an 
anticoagulant. As soon as the specimen was collected 
it was taken promptly to the laboratory, where the 
sugar content was determined by the Folio-Wu 
method. Direct smears were stained by the Gram and 
Ziehl-Neelsen methods, and examined. The material 
was cultured aerobically on blood agar, Sabouraud's, 
and Petragnani's media. Anaerobic conditions were 
provided by nutrient brain broth and a Spray plate. 
One or more guinea pigs were inoculated in all but 
one case (No. 14). In several cases a sample of venous 
blood was obtained at the time of thoracentesis, and 
the sugar content of this was compared with that of 
the pleural fluid. 
This present report deals with 33 cases in 
which we have collected one or more speci-
mens of pleural fluid. Nearly all these were 
grossly serous, and the exceptions are noted 
in Table V. The cases were selected only to 
the extent that they were those whose fluid 
could be examined promptly and in whom a 
fairly complete clinical study could be made. 
RESULTS 
The results of this study are shown in the 
following tables. 
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TABLE I 
Pleural 
Blood Fluid 
Direct Guinea 
No. Patient 
Sugar 
mgm.% 
Sugar 
mgm.% Smear Cultuno Pig Clinical Diagnosis 
I. W.A. ·140 149 Neg. Neg. 
124 
l!H 
2. C.D. 147 Neg. Neg. 
!I. B.C. 105 155 Neg. Neg. 
1!17 
97 
4. L.S. 61 Neg. Neg. 
5. O.N. 1!12 141 Neg. Neg. 
95 1!11 
6. C.I. 1!12 Neg. Neg. 
7. K.K. 12!1 1!16 Neg. Neg. 
8. D.N. 159 Neg. Neg. 
9. J.J. 112 Neg. Neg. 
Table I consists of 9 cases, all with a clinical 
diagnosis of congestive heart failure. The ef-
fusions were all sterile in these cases, and the 
sugar levels are comparable with what might 
be expected in the blood. It has been shown 
that the sugar content of serous pleural fluid 
usually parallels that of the blood, and sugar 
tolerance tests (Warembourg and Bocquet) 
show similar curves. There is likely to be some 
lag in the changes occurring in the pleural 
fluid. 
In Table II there are 6 cases of neoplastic 
disease. All but one of these patients had meta-
static carcinoma, and in one, tumor cells were 
recovered from the fluid. Here again the sugar 
content of the fluid is similar to that of the 
blood. There are too few cases to state that the 
Neg. Cor Pulmonale 
Silicosis 
Emphysema 
Neg. Congestive Heart Failure 
Arteriosderotic Heart Disease 
Neg. Congestive Heart Failure 
Arteriosderotic Heart Disease 
Neg. Congestive Heart Failure 
Hypertensive Heart Disease 
Neg. Anasarca 
Arteriosderotic Heart Disease 
Portal Cirrhosis 
Neg. Congestive Heart Failure 
Hypertensive Heart Disease 
Neg. Right Pleural Effusion 
Arteriosderotic Heart Disease 
Myocardial Infarction 
Neg. Congestive Heart Failure 
Rheumatic Heart Disease 
(old) 
Neg. Cor Pulmonale 
Silicosis 
somewhat lower levels of both may reflect the 
metabolic changes occuring in chronic neo-
plastic disease. 
Table III is composed of cases in which the 
effusion 'is proved to be, or is strongly sus-
pected of being, tuberculous. In the first 8, 
tubercle bacilli were demonstrated by guinea 
pig inoculation. The fourth case is that of 
a young woman with early pulmonary tuber-
culosis, who suddenly developed pleural ef-
fusion-along with other signs of an active 
tuberculous lesion. Only one specimen of fluid 
from this patient was available to us for study, 
and no organisms were recovered from this 
single specimen. It is noted that the sugar 
content of these infected fluids is markedly 
reduced. 
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TABLE VI 
Pleural 
Blood Fluid 
ow-
:" :" 
• Dinct 
Clinical n...-.No. Patient s- Culture Pia 
25. J.V. 76 Neg. Neg. Neg. Right Pleural Effusion 
Portal Cirrhosis 
26. L.F. 100 83 Neg. Neg. Neg. Right Pleural Effusion 
Lobar Pneumonia, Right 
Lower Lobe 
27. G.G. 175 50 occl. Neg. Neg. Pleural Effusion 
100 ? pus Underlying Pneumonia 
Etiology ? 
28. M.S. 89 Neg. Neg, Neg. Serous Effusion 
75 Youn5 female 
·Rapi recovery 
29. L.T. 242 Neg. Neg. Neg. Diabetes 
316 231 Intercapillary glomerular 
270 238 sclerosis 
Uremia 
Autopsy 
30. E.M. 104 64 Neg. Neg. Neg. Pulmonary Tuberculosis 
Far advanced 
31. ' R.J. 126 54 Neg. Neg. Neg. Massive Right Pleural 
121 71 Effusion 
84 Tuberculosis ? 
79 Not verified 
32. F.R. 79 68 Neg. Neg. Neg. Pulmonary Tuberculosis 
Not verified 
33. N.V. 158 110 Neg. Neg, Neg. Polyserositis 
97 114 Etiology ? 
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